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9 Claims. (CI. 82-2) 

This invention relates to machine tools in 
which one member, such as a lathe tool carriage, 
is reciprocated by a cylinder and piston or other 
hydraulic mechanism, and in which another 
member, Such as a work driving spindle, is given 
independent continuous rotary motion, as from 
an individual motor drive. 
With such a combination of hydraulic recipro 

Cation and independent rotation, it is found very 
difficult to maintain a close coordination between 
the speed of rotation of the spindle and the rate 
of longitudinal travel of the carriage. Such close 
coordination is at all times desirable and in some 
cases indispensable. 

It is the general object of our invention to pro 
Wide mechanism by which the speed of a hydraul 
ically actuated member may be closely coordi 
nated with the speed of an independently driven 
rotating member. 
While this result may be attained by regulat 

ing the Speed of either element in reference to 
the speed of the other as a standard, we have 
shown herein mechanism by which the rate of 
travel of the hydraulically actuated member is 
regulated with reference to the speed of rotation 
of the rotated member as a standard. 
Our invention also contemplates a construc 

tion which permits the direction of travel of the 
reciprocated member to be reversed, while the 
rotating member continues to turn in a single 
direction. To effect this result, a part of the 
coordinating mechanism may be driven by fric 
tion connections which are arranged to slip and 
thus take care of reverse operation. 
Another feature of the invention relates to a 

construction in which the rate of travel of the 
reciprocated member is automatically increased 
on the return stroke, preferably by the operation 
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of the same mechanism which coordinates the . 
speeds on the working stroke. 
We also provide devices by which the coordi 

nated speed relation may be changed as desired, 
so that more or less revolutions of the Spindle 
will correspond to a unit of travel of the carriage 
or table. 
Our invention further relates to arrangements 

and combinations of parts which will be here 
inafter described and more particularly pointed 
out in the appended claims. 
A preferred form of the invention is shown 

in the drawings, in which 
Fig. 1 is a front elevation, partly in Section, of 

portions of an engine lathe having our improve 
ments embodied therein; 

Fig. 1 shows a detail modification, to be de 
Scribed; 

Fig. 2 is an enlarged sectional view of certain 
valve mechanism, taken along the line 2-2 in 
Fig. 1; 

Fig. 3 is a transverse Sectional elevation, taken 
along the line 3-3 in Fig. 2; 

Fig. 4 is a sectional front elevation, taken algong 
the irregular line 4-4 in Fig. 2; 

Fig. 5 is a Sectional plan view, taken along the 
line 5-5 in Fig. 2; 

Fig. 6 is a detail sectional plan view showing 
certain of the parts in Fig. 5 but in a different 
position; 

Fig. 7 is a sectional elevation of a reversing 
valve mechanism; 

Fig. 8 is a similar view but showing the piston 
valve in a different position; and 

Fig. 9 is a front elevation, partly in section, 
similar to Fig. 1, but showing a slightly modified 
construction. 

Referring particularly to Fig. 1 we have shown 
our invention applied to an engine lathe to co 
ordinate the revolutions of the work driving spin 
dle S with the rate of longitudinal movement of 
the tool carriage T. 
The work spindle S is continuously rotated at: 

constant speed from a suitable source cf power, 
such as a motor M, and the tool carriage T is 
noved back and forth along guide Ways 30 on the 
machine bed or frame 35 by a hydraulic cylinder 
32 and piston 33. One of these hydraulic mem 
bers is secured to the frame 35 of the engine 
lathe and the other member is secured to the 
carriage T. As shown in the drawings, the cylin 
der 32 is fixed to the lathe frame or bed 35, and 
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the piston 33 is connected by a piston rod 36 to 
the carriage T. 
The hydraulic mechanism for controlling the 

table travel includes a supply pipe 40 through 
which oil is delivered under pressure from any 
Suitable Source, such as a pump not shown. This 
oil passes through a reversing valve mechanism 
W to pipes 41 and 42 which are connected to the 
opposite ends of the cylinder 32. Exhaust pipes 
43 and 44 convey the oil discharged from the 
cylinder 32 to a storage tank or some equivalent 
Structure. 
A coordinating valve mechanism C is interposed 

in the pipe,41 leading to the left hand end of the 
cylinder 32, as viewed in Fig. 1. 
The various parts above mentioned will first 

be described in detail as to structure, after which 
the operation of the device in coordinating the 
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speed of the spindle S and tool carriage Will 
be fully explained. 

Reversing valve mechanism 
The reversing valve mechanism Wis of an ordi 

nary commercial form and comprises a valve 
block or casing 50 having a cylindrical opening 
51 in which a piston rod 52 is slidable. The rod 
52 is provided with spaced piston elements 53, 54, 
55 and 56. 
The block 50 is also provided with branch pipes 

57 and 58 connecting the cylinder pipes 41 and 42 
respectively to the opposite ends of the cylinder 
51. A passage 59 is also provided, by which the 
Supply pipe 40 is connected to spaced ports 60 
and 61 in the cylinder 51. 
Arms 62 and 63 (Fig. 1) are mounted on a bar . 

64 connected to the piston rod 52, and are posi 
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tioned for engagement by an abutment 65 on the 
tool carriage T. The arms 62 and 63 may be ad 
justed longitudinally of the bar 64 to determine 
the desired lilnits of travel of the table T. 
When the piston valve is in the left hand posi 

tion indicated in Fig. 7, oil under pressure passes 
from the Supply pipe 40 to the pipe 41 connecting 
to the left hand end of the cylinder 32, and the 
pipe 42 at the right hand end of the cylinder is 
Connected through the passage 58 to the exhaust 
pipe 44. The tool carriage T is thus moved to the 
right on What may be termed its Working Stroke. 
When the abutment 65 engages the right hand 

arm 63, the piston valve is moved to the position 
shown in Fig. 8, with the supply pipe 40 connected 
to the pipe 42 leading to the right hand end of 
the cylinder 32 and with the pipe 41 connected 
through the passage 57 to the exhaust pipe 43, 
thus moving the carriage T to the left on what 
may be termed the return stroke. 

Coordinating mechanism. 
We will now describe the details of construction 

of the coordinating valve mechanism. C shown in 
detail in Figs. 2 to 6. 

Referring to the drawings, a casing member 70 
is mounted in fixed position. On the head end of 
the frame 35 and provides a bearing for an outer 
sleeve or valve member 71, within which an inner 
shaft 72 is rotatable. 
The shaft 72, (Fig. 2) is provided with a pinion 

73 engaged by a rack bar 74 Secured at one end to 
the table T and longitudinally movable therewith. 
Consequently the inner shaft 72 rotates in fixed 
Speed relation to the longitudinal movement of 
the table T. 
The outer valve member 71 is provided with a 

disc Or gear 76 (Fig.2) at One end, having external 
teeth engaged by a pinion 77 (Fig. 4) mounted on 
a short shaft 78 (Fig. 5) rotatable in a fixed bear 
ing in the casing 70 and connected by bevel gears 
79, an upright shaft 80 (Fig. 1) and bevel gears 
81 to the Work Spindle S. Consequently the outer 
valve member 71 is rotated in timed relation to 
the rotation of the spindle S. 
A projection 82 (Fig. 2) is formed on the outer 

Side of the disc 76 and is provided with a valve 
sleeve 83 (Fig. 5) fixed in said projection 82 and 
within which a piston valve 84 is slidably mount 
ed. The ends of the valve 84 are engaged by 
arms 85 and 86 (Fig. 4) projecting upward from a 
plate 87, loosely mounted on the forward end of 
the inner shaft 72, (Fig. 2). A friction disc 87a 
connects the plate 87 yieldingly to the shaft 72. 
The piston valve 84 is provided with spaced 

piston elements 88 and 89 (Fig. 5) cooperating 
with oil passages 90 and 91 in the valve member 

1,961,089 
71. The passage 90 connects through a port 92 
(Fig. 5) to an annular recess 93 in the casing 70, 
to which recess the upper portion of the pipe 41 
is connected. Similarly, the passage 91 is con 
nected through a port opening 95 to an annular 
recess 96, to which the lower portion of the pipe 
41 is connected. 

All oil flowing through the pipe 41 in either 
direction must pass through the passages 90 and 
91, which are connected only through the valve 
sleeve 83, and which connection is controlled by 
the piston valve 84. 

Operation 
The operation of Our Speed coordinating mech 

anism is as follows: 
AS previously explained, the shaft 72 carrying 

the valve engaging member or plate 87 (Fig. 4) 
is rotated through the pinion 73 and rack 74 in 
timed relation to the longitudinal travel of the 
tool carriage T. At the same time, the valve 
member 71 is rotated in timed relation to the ro 
tation of the Spindle S and in the same direction 
when the carriage T is moving to the right on 
its working stroke, the respective movements 
being in the directions of the arrows a and b in 
Fig. 4. 

If the parts 71 and 72 rotate at the same speed 
and in the same direction, the piston valve 84 
Will remain in its normal position in the valve 
sleeve 83, oil will flow through the pipe 41 at 
a predetermined rate. When in such normal 
position, the piston portion 89 of the valve 84 
partially covers the end of the oil passage 91 in 
the valve member 71, as shown in Fig. 4. 

If for any reason the table tends to move too 
slow or the Spindle too fast, relatively to each 
other, the valve 84 will move to the left to the 
position shown in Fig. 6, allowing more oil to 
flow from the passage 91 to the passage 90 and 
thence to the cylinder 32. If, on the other hand, 
the Spindle moves too slow or the carriage moves 
too fast, relative to each other, the valve will be 
moved toward the right to the position shown in 
Fig. 5 to further restrict the flow of oil to the 
cylinder 32. 
The predetermined speed relation between the 

movement of the spindle and the movement of 
the tool calTriage is thus maintained within very 
close limits. The control valve 84 is immediately 
adjusted to meet any change in load or any op 
erating condition tending to disturb the prede 
termined ratio. 

In Fig. 1a we have indicated a change speed 
device which may be inserted between the ends 
of the shaft 80 (Fig. 1) So that the predetermined 
speed ratio may be varied as desired. A fric 
tion roll 100 is mounted between two friction discs 
101 and 102 and is radially positioned by a manu 
ally adjustable handle 103. As this change speed 
mechanism causes the lower portion of the shaft, 
80 to revolve in a reverse direction, a bevel gear 
104 on the shaft 78 is arranged to engage the 
bevel gear 79 on the shaft 80 on the opposite side 
from the construction shown in Fig. 1, so that 
the shaft 78 will not be reversed in direction of 
rotation. 
When the table T moves to the left on its re 

turn stroke, the direction of rotation of the shaft 
72 and plate 87 will be reversed, while the direc 
tion of rotation of the valve member 71 and gear 
76 will remain unchanged. 
The first effect of this reversal of movement is 

to move the piston valve 84 to the right in Fig. 
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of the passage 91, thus allowing free flow of oil 
through the oil passages 90 and 91. This speeds 
up the return movement of the carriage T. The 
plate 87 then slips relative to the shaft 72 dur 
ing the balance of the return movement, such 
action being permitted by the friction connec 
tion 87. The return movement is further in 
Creased in Speed by the fact that the effective 

. CrOSS Sectional area of the cylinder at its right 
hand end is leduced by the area of the piston rod, 
which reduction in cross section contributes to 
further increased speed on the return stroke. 
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In the foregoing description, it is assumed that 
the tool carriage T moves to the light in Fig. 1 
during the working stroke and to the left on its 
idle return stroke. By an obvious rearrangement 
of connections, the Working stroke may be made 
to the left. 
In Fig. 1 the coordinating mechanism C is in 

terposed in the pipe 41 through which oil is Sup 
plied to the cylinder 32 during the working stroke. 
An optional arrangement is shown in Fig. 9, in 
which the mechanism C is placed in the supply 
pipe and controls the flow of oil before it enters 
the reversing valve mechanism. V. In this latter 
construction the flow of oil through the mecha 
nism C is always in the same direction, while in 
the form shown in Fig. 1 the direction of flow is 
reversed. From the foregoing description, it will appear 
that we have provided effective and reliable 
mechanism by which the rate of movement of a 
member operated by hydraulic mechanism may 
be definitely related to the rate of movement of 
Some other element, such as a work Spindle, ro 
tated by an electric motor or from Some other 
independent Source of power. 
The provision of such mechanism is of great 

importance, as it permitS hydraulic mechanism 
to be used for reciprocating motions, to which it is particularly adapted, while other actuating 
mechanism may be used for effecting rotary mo 
tions, for which purpose hydraulic actuation in 
Wolves complications. 

Having thus described our invention and the 
advantages thereof, we do not wish to be limited 
to the details herein disclosed, otherwise than as 
Set forth in the claims, but what we claim is:- 

1. In a machine tool having a reciprocated 
member and a rotated member, in combination, 
a hydraulic cylinder and piston for moving said 
first member, means to supply liquid under pres 
Sure to Said cylinder, means to continuously ro 
tate said second member, and a valve mechanism 
controlling the fioW of liquid for said cylinder, 
Said mechanism including two independently ro 
tated parts, one part having a pinion and a rack 
bar engaged thereby and connected to said re 
ciprocated member and movable thereWith, and 
the other part being connected to rotate in timed 
relation to the Speed of rotation of Said rotated 
member. 

2. The combination in a machine tool as Set 
forth in claim 1, in which speed changing mech 
anism is provided in the connections to one of 
said rotated valve parts. 

3. The combination in a machine tool as set 
forth in claim 1, in which speed changing mech 
anism is provided in the connections between said 
valve mechanism and said rotated member. 

4. The combination in a machine tool as set 
forth in claim 1, in which speed changing mech 
anism is provided in the connections to One of 
said rotated valve parts, Said Speed changing 
mechanism being manually adjustable to deter 

3 
mine a desired Speed relation between said re 
ciprocated and said rotated members. 

5. In a machine tool having a reciprocated 
member and a rotated member, in combination, a 
hydraulic cylinder and piston for moving said 
first member, means to supply liquid under pres 
Sure to Said cylinder, means to continuously ro 
tate Said second member, and a valve mecha 
nism controlling the flow of liquid for said cylin 
der and including two independently rotated 
parts, one part having liquid passages controlled 
by a piston valve eccentrically mounted on and 
rotated with said part and tangentially movable 
relative thereto, and the other part having a 
portion engaging said piston valve and effective 
to move Said valve in either direction upon the 
Occurrence of a relative Speed variation between 
Said valve mechanism parts. 

6. In a machine tool having a reciprocated 
member and a rotated member, in combination, a hydraulic cylinder and piston for moving said 
first member, means to supply liquid under pres 
Sure to Said cylinder, means to continuously ro 
tate Said Second member, and a valve mechanism 
controlling the flow of liquid for said cylinder 
and including two independently rotated parts, 
One part having liquid passages controlled by a 
piston valve eccentrically mounted on and ro 
tated with said part, and the other part includ 
ing a rotated plate having spaced arms engaging 
the opposite ends of said piston valve and effec 
tive to move said valve in either direction to open 
or close the valve on the occurrence of a relative 
Speed variation between said reciprocated and 
Said rotated members. 

7. In a machine tool having a reciprocated 
member and a rotated member, one of said mem 
bers being connected to move a piece of work 
and the other member being connected to move 
a tool relative to the work while said tool is op 
erating on the work, in combination, hydraulic 
actuating mechanism for reciprocating said first 
member, means to continuously rotate said sec 
ond member, and control valve mechanism effec 
tive to directly adjust the rate of liquid fow in 
said hydraulic actuating mechanism in such 
manner that a substantially constant speed ratio 
is maintained between said members, said hy 
draulic actuating mechanism including a cylin 
der and piston, one of which elements is con 
nected to said reciprocated member, and said 
control valve mechanism including a valve de 
vice by which the flow of liquid to said cylinder 
is controlled, said device comprising a liquid 
transmitting element rotated in fixed ratio to 
the movement of one of said members and hav 
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ing two separate liquid passages therein, a throt 
tle valve controlling the flow between said pas 
Sages, and an actuating device for said throttle 
valve rotatable in fixed relation to the movement 
Of the other member. 

8. In a machine tool having a reciprocated 
member and a rotated member, one of said mem 
bers being connected to move a piece of work and 
the other member being connected to move a 
tool relative to the work while said tool is oper 
ating on the Work, in combination, hydraulic 
actuating mechanism for reciprocating said first 
member, means to continuously rotate said sec 
Ond member, and control valve mechanism ef 
fective to directly adjust the rate of liquid flow 
in Said hydraulic actuating mechanism in such 
manner that a Substantially constant speed ra 
tio is maintained between said members, said 
hydraulic actuating mechanism including a cyl 
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4. 
inder and piston, One of which elements is con 
nected to said reciprocated member, and said 
control valve mechanism including a valve device 
by which the flow of liquid to said cylinder is con 
trolled, said device comprising a liquid-transmit 
ting element rotated in fixed ratio to the move 
ment of one of Said members and having two 
separate liquid passages therein, a throttle valve 
controlling the flow between said passages, an 
actuating device for said throttle valve rotatable 
in fixed relation to the movement of the other 
member and automatic means to open said throt 
tle valve to effect a return stroke at increased speed. 

9. In a machine tool having a reciprocated 
member and a rotated member, One of Said mem 
bers being connected to move a piece of work and 
the other member being connected to move a tool 
relative to the work while said tool is operating 
on the work, in combination, hydraulic actuat 
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ing mechanism for reciprocating said first mem 
ber, means to continuously rotate Said Second 
member, and control valve mechanism effective 
to directly adjust the rate of liquid flow in said 
hydraulic actuating mechanism in Such manner 
that a substantially constant speed ratio is main 
tained between said members, said hydraulic ac 
tuating mechanism including a cylinder and pis 
ton, one of which elements is connected to Said 
reciprocated member, and said control valve 
mechanism including an element rotated in ac 
cordance with the movement of the Work, a Sec 
ond element rotated in accordance with the move 
ment of the tool, and a valve which is given open 
ing and closing movements in accordance with 
the differential rotation of Said rotated ele 
ments. 

EDWIN, R. SMITH. 
ABER SCHNKEZ. 
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